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VABSTRACT
The Effects of Personality Factors and Varying
Levels of Student Involvement on Knowledge
Gained in a College Level Earth Science Course
(February 1979)
Francis Leo Haley, B.A., University of Maine
M.S., Florida State University, Ed.D., University of Massachusetts
Directed by: Professor Leverne J. Thelen
Considerable research has been conducted on comparative methodology
in secondary science education, with the results generally indicating no
significant advantage of one over another in increasing factual achieve-
ment. Relatively little of this type of research had been conducted on
the college level until recent years, and the results are quite similar
to those of secondary science education research. This situation sug-
gested the need for additional research in higher education, for it is
believed by many that in order to realize a major goal of science educa-
tion - that of a scientifically literate population - change in the
lower levels of education must be preceded by change in higher education,
particularly in the institutions of teacher training.
In this study, the concerns of the researcher were to determine:
(1) the degree to which student involvement influences the amount of
knowledge gained; (2) the degree to which student involvement influences
the student's attitude toward traditional and non-traditional styles of
education; (3) the degree to which personality factors facilitate or in-
hibit learning by alternative styles of education.
It was felt that the level of student involvement might affect the
vi
amount of knowledge gained. It also seemed important to assess the role
of personality factors and student attitude toward these strongly con-
trasting classroom procedures. It seemed likely that certain student
personalities and attitudes would function better with active involve-
ment and others would function better with passive involvement.
To investigate these assertions, two freshman classes in Perspective
of the Earth, an earth science course at Keene State College, were in-
volved in the study, one as the experimental group and one as the control
group. The experimental group was almost entirely student-directed, with
a high level of student involvement all semester (the active group) . The
control group was a lecture class taught by the writer (the passive
group) . The content of the course was determined by a syllabus drawn up
by the experimental group in the first week of the semester. The frame-
work of this syllabus was provided by the textbook used in the course.
Both groups were pre-and post tested on an achievement test and an atti-
tude measure, and both were also administered a personality inventory.
These data were then analyzed through the facilities of the Keene
State College computer center. Using programs taken from the SPSS
(Statistical Package for the Social Sciences)
,
data were analyzed by
analyses of variance, product-moment correlations, and multiple regres-
sion analyses. Analyses of variance indicate that active student involve-
ment results in no significant gain in knowledge over passive student in-
volvement, and that student involvement has no significant effect upon
attitude toward classroom procedure. The product-moment correlations
and the multiple regression analyses indicate that personality factors do
not seem to facilitate or inhibit learning by either strategy. Trends in
vii
the data seemed to favor the passive approach rather than the active,
and there appeared to be certain relationships between attitude and per-
sonality factors that had implications for further study.
The results of this study provide a basis for designing some follow-
up empirical studies on carefully selected variables and factors related
to the investigation described herein.
viii
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CHAPTER I
INTRODUCTION
Background
While the role of education in American society has long been de-
bated, it is generally agreed that education has always been concerned
with the acquisition of knowledge for the purpose of social integration
and personal fulfilment. The realization of such goals, however, depends
to a great extent upon the ability of the educational system to adapt to
change. As American society has evolved from one of religious orienta-
tion, to an agricultural society and finally to a highly industrial and
technical society, education of necessity must change if it is to be
successful in achieving its objectives.
Yet, while society is characterized by numerous and sometimes dra-
matic changes within a single lifetime, education tends to be typified
by inertia - a reluctance toward change. According to Shane, most policy
statements about education today are obsolete; education taken as a whole
is not adequate to the times and too seldom anticipates the future.
From the eighteenth century to the present, educational philosophers
have expounded the virtues of reflective thinking, problem solving,
con-
sistency of belief, ability to cooperate, social sensitivity,
and the ex-
tension of worthy interests. Yet for over two hundred years,
apathy and
self-satisfaction, concern for the cultural heritage and
perpetuating
the status quo have prevented these worthy objectives from
being incor-
porated in the educational process .
2 Parents, teachers, administrators
and community leaders alike usually do not wish
to see the schools deal
1
2with problems which might seriously call into question existing economic
ideologies and practices, which in themselves may be outdated in a
rapidly evolving technological society. Such scrutiny of our ideologies
and practices in the educational process would present a far healthier
situation than now exists.
When the high school came to be viewed as society's agency for in-
ducting youth into life in a democratic America, the Commission on the
Reorganization of Secondary Education developed the "Cardinal Principles,"
seven objectives which focused attention on desired outcomes of general
education rather than subject areas. Much twentieth century dissatisfac-
tion has been due to concern with desired outcomes which were not being
attained through the subjects taught. A renewal of the Seven Cardinal
Principles is in order. These seven goals have retained their usefulness
and their importance even after the passage of sixty years. They simply
need updating to apply to modern society and the world of today. They
3
must be interpreted in the context of the future.
Despite the Seven Cardinal Principles, there is still much disagree-
ment as to the purposes which a school should serve. In reality, many
diverse and conflicting curriculum practices and philosophies exist with-
in the same school system.^
Similar problems and concerns exist on the elementary level. Many
elementary schools are involved in experimentation and change in an at-
tempt to provide for individual needs through improved and innovative
curriculum. Individualized instruction has been developed to meet the
needs of children on widely different levels of development and
of abil-
ity . 5 Instruction can be individualized by a single teacher
in an in-
3formal way or by a school system through adoption of a formal program.
Formal programs receiving some use today include IPI (Individually Pre-
scribed Instruction), a highly structured series of units based on be-
haviorial objectives; and CAI (Computer-Assisted Instruction), equally
structured but based on the use of computer terminals rather than paper-
and-pencil worksheets.
Elementary curriculum development is also in turmoil over appropri-
ate methodology. Many elementary teachers expound the virtues of exposi-
tory teaching, criticizing discovery learning as a waste of time for
fi
elementary students. Proponents of discovery learning suggest guided
discovery as an answer to this criticism. It would seem that both ex-
pository and discovery techniques have a place in the classroom; both
work well with some children at some times, at some stages of instruction,
and for some purposes.
The role of science education . One of the major developments in
science education in the last few years has been the inclusion of sci-
ence as an integral part of almost any elementary-school curriculum.^
While studies show that various objectives can be attained, such as read-
ing skills, critical thinking, problem-solving ability, creativity and
inquiry skills, research dealing with the value of elementary science is
discouraging. The research infers a lack of transfer behavior, and even
regressive tendencies in the inquiry performance of those who studied
Science - A Process Approach.
The area of secondary education experiencing the greatest
innovation
in the past two decades is that o£ science education.
Educators have
recognized that in a society that is industrially and
technologically
4dependent on the sciences, effective social integration of the individual
will depend to a high degree on scientific literacy. This has become
even more apparent in the natural sciences during the past decade, for
many of today's problems are environmental in nature. As man addresses
the problems of energy crises, conservation of resources, environmental
and ecological hazards, and as science and technology continue to advance
into the frontiers of space and the oceans, a knowledge of the natural
sciences will be a requisite for every educated, "literate" person if we
are to properly manage our resources and protect our environment. This
then is one of the major goals of science education today - to teach for
scientific literacy.
Scientific literacy involves understanding of scientific concepts
and principles which enable one to comprehend the phenomena and changes
in nature and to choose courses of action which help that person to live
in safety and in health. In teaching for scientific literacy, science
curricula must contain a balanced consideration among conceptual schemes,
science concepts, and science processes including rational thought proc-
esses, the social aspects of science and technology, and values deriving
from science. Hopefully, scientifically literate persons will use the
achievements of science and technology for the benefit of mankind. Pro-
gress toward these goals must be realized during the immediate school ex-
perience .
Pella feels that the goals of social integration and scientific
literacy are complex objectives, as determined by his assessment of many
documents concerned with science for effective citizenship. He found
six referents for scientific literacy which were common to all 100
docu-
5merits analyzed. He concluded that the scientifically literate individual
presently is characterized as one with an understanding of the (a) basic
concepts of science; (b) nature of science; (c) ethics that control the
scientist and his work; (d) interrelationships of science and society;
(e) interrelationships of science and the humanities; and (f) differences
between science and technology.
^
Shen also claims the need for public understanding of science. He
feels that such understanding is becoming vitally needed in developing
and industrial countries alike. He visualizes three forms of scientific
literacy - "practical," "civic," and "cultural." The aim of civic sci-
ence literacy is to enable the citizen to be more aware of science and
science-related issues so that one can make intelligent, knowledgeable
decisions and thereby take more effective action through the democratic
process. Civic science literacy will become increasingly more important
as science-related public issues increase in number and importance in
the future.^
Some progress toward such goals has been realized in the past two
decades with the NSF-supported revision of secondary science curricula.
Each of these curricula was more or less independently developed - BSCS,
PSSC
,
CHEM, ISCS, ESCP
,
etc. Elementary science programs also have been
developed in more recent years and there is now a fairly complete se-
quence of K-12 projects in science education.
While these curricula have done much to involve the student in the
scientific process, they have made poor progress toward the objective of
a scientifically literate citizenry. Blumenfeld claims that such
pro-
grams, while excellent for students selecting a vocation in science,
6have fallen short of meeting the needs of those interested in general
education. 11 Neither have they changed the attitude of the general pub-
lic toward science. He goes on to state that
The need today is to produce an informed citizenry, one
capable of making decisions in a world beset by technological
and social problems. Our current high school science programs
often fail to meet this need. They are often inflexible,
locked into obsolete time patterns, and sometimes irrelevant.
Also, they do not take into account the varying interests and
abilities of students. 12
While the major goals of secondary education are generally agreed
upon, the methods by which these goals are to be achieved continue to be
debated. A teaching strategy and learning style that has received con-
siderable attention and investigation in the past few years has been
that of discovery. Some educators claim it to be the most effective
means by which the student will learn about science as inquiry. Transfer
of training is supposedly superior in the discovery method. According
to Bruner, once the heuristics of discovery are mastered they constitute
a style of problem-solving or inquiry that serves for any kind of task
one may encounter. 1 "^ What better way to learn the nature of science and
scientific literacy?
However, according to Novak, a search of the literature for research
showing that discovery learning makes any significant changes in the
learner
,
turned up no studies which clearly support the claimed merits of
14discovery learning.
Martin feels that some of the problem lies in the tendency for edu-
cators to confuse discovery learning and teaching science as inquiry.
Teaching science as inquiry involves 1) teaching that scientific
find-
ings are tentative and flexible, and 2) teaching how science
arrives at
7its findings, rather than the findings themselves. He feels that some
educators in speaking of teaching science as inquiry are referring to
the way science is taught, rather than to what is taught. The way sci-
ence is taught involves teaching science by the discovery method, when
in fact, people who advocate teaching science as inquiry need not be
committed to the discovery method, for teaching inquiry as described
above can be accomplished by methods other than the discovery method . 15
This is not to say that discovery learning is without merit. As
Yelon and Weinstein point out, one does not turn the student loose to
discover the most fundamental concepts and laws. Thus guided discovery
is seen as a more effective approach in which essential prerequisite
learning has taken place through information supplied by the teacher.
Such expository teaching provides a useful framework for teaching sub-
ject-matter content. Guided discovery learning can then be useful with-
in that framework for teaching principles and problem-solving techniques.
It is important to remember that learning is more meaningful and more
likely to be remembered when the learner actively participates in the
process
.
1 ^
Such observations lead us to conclude that some change has occurred
in recent years, and that such change is a continuing, ongoing process.
The need for such positive change in secondary science education persists.
The state of science teaching on the college level . Regardless of
the improvements of the past decade in science education, there is one
area of concern that has been largely ignored, even though it is of the
first order of importance if the expressed goals of science education
are to be realized. This is the area of teacher preparation.
Many teaching strategies are now under investigation to determine
how best to achieve science literacy and how best to use these various
strategies. According to Blumenfeld, however, to insure attainment of
8
success in the use of modern instructional schemes, the training of
teachers becomes a most important factor .
^
Neophyte teachers generally emulate the instructional styles of
their teachers. This certainly provides a clue to implementing new in-
structional schemes in the secondary school. Teacher preparation pro-
grams must provide opportunity for the future teacher to behave - to
solve problems - in much the same manner as we would have the teacher
educate future students. As indicated in the 1967 study by Wilson,
teachers who had received inquiry-discovery approach training were much
more likely -to encourage problem-solving experiences than were teachers
18
who received traditional training.
R.P. Vaughn further states that for the majority of college teach-
19
ers, their own former teachers serve as models whom they emulate. It
seems inevitable that they in turn will be emulated by secondary teach-
ers .
Schubert feels that a further problem is that traditional techniques
of college science teaching are not adequate to meet the needs of
varying
student abilities or the needs of a diversity of careers and a
diverse
society. 20 Diversity in science education is especially
desirable since
we teach not only future scientists, but also citizens
who will have the
ability to allow science to flourish or not. The
nonscientists must
also be scientifically literate to be able to live
life more richly.
People differ. For some the lecture is preferred.
Others learn best
9from the book. Personality differences suggest that a rigid structuring
is ideal for some while personalized systems instruction suits others.
Silberman states that the remaking of American education requires
fundamental changes in the education of teachers. Krockover also
claims that if we expect classroom teachers to change their instruction-
al methods, then we should begin to change our college teaching methods
22to prepare prospective teachers to use these methods in the classroom.
It is especially important, then, that more attention be given to pro-
viding opportunities for college students to become involved in inde-
pendent study, research, and thinking. It is only through the applica-
tion of these methods in higher education that they will become effec-
tively integrated into the school science programs.
While i-t is generally agreed that change in science education must
be preceded by change in teacher training methods, there seems to have
been little progress in this area in recent years. Elberty claims that
traditional college education has not been coming close to doing for its
students what it claims to be doing. Students are typically exposed to
packages of knowledge in various courses through lectures, laboratories,
reading assignments, and so on. Each faculty member uses the same teach-
inging methods that he or she was subjected to. Students have very
little to say about course content or method of presentation. In con-
trast to such a strategy, he stresses the need for humanistic teaching,
which would involve building a high trust environment, placing
responsi-
bility for learning with the student, self evaluation, and a
multitude
of operational alternatives ranging from traditional to
self-directed
23
studies
.
10
Romey also favors humanistic teaching. He recognized a cycle of
poor education providing bad teachers who train more dissatisfied stu-
dents to become next year’s bad teachers. Furthermore, well-prepared
pre-service teachers come up against a rigid system in their first job
and often have little chance to implement what they wish to do by way of
introducing new approaches. One of the fundamental working assumptions
in the Earth Science Teacher Preparation Project was that teachers should
learn in the kind of environment we hope to see them create. 2 ^
It seems evident, then, that positive change is needed in pre-col-
lege science teaching if we are to realize the goals of social integra-
tion and scientific literacy. It appears that progress toward such goals
has not been satisfactory. This is perhaps due to the lack of emphasis
on change in -college science teaching. It seems only reasonable that
greater emphasis is needed on research in teacher education to provide
the necessary guidance and direction for positive change in pre-college
science education. Lecture modes of teaching must assume a greatly re-
duced role in college science classes or our secondary and elementary
science teachers will also lecture, since they will know no other teach-
ing strategies. This would be a major step toward realizing the stated
goals and objectives of science education.
Historical Perspective
Prior to 1800, the lecture method of teaching dominated the class-
room and laboratory or field work was all but unheard of.
25 Theological
influences were strongly felt in the 1800’s and the professors,
closely
allied by training and profession to the clerical order,
usually perpetu-
11
ated the lecture dissemination of facts and discouraged scientific in-
quiry.
Since public school teachers were trained in these lecture-oriented
colleges, they tended to practice the recitation, the lecture, or the
combination recitation-lecture methods in their classrooms. According
to Fowler the lecture method prevailed in high school biological science
teaching in the early 1900’s. Experiments were regimented and were con-
26ducted in a prescribed manner.
Educational methods came under fire in the early 1900’s when John
Dewey discussed scientific method and Alfred Adler stressed the student's
need for social interaction. New techniques of teaching came into focus.
A popular research area in the 1930 ’s was the relative effectiveness of
educational methods, but most could demonstrate no significant advantage
in the demonstration-experimentation method over the traditional lecture
method. One important influence de-emphasizing the former method in the
1940 's was the fact that evaluative criteria - achievement tests -
measuring the outcome of instruction placed a premium on the mastery and
retention of information.
During the 40 's and 50’s, however, there was increased student in-
volvement in course planning, less formal academic educational programs,
and emphasis on the full development of the individual in relation to
27
his total environment.
The lecture method is being carefully scrutinized, not because it
is an inefficient means of teaching facts, but because facts have lost
their prestigious position with many educators in the hierarchy of edu-
As noted earlier, with the overwhelming explosioncational objectives.
12
of knowledge, the manipulation of information, rather than the assimila-
tion of it, has become the essential skill. Educators feel it is more
important that a science student learn processes and attitudes such as
empirical method, inductive reasoning, scientific approach, and the like.
These were felt to be applicable to new situations and adaptable to
change, while facts, of course, were not.
With the technological and industrial surge of World War II, and
later the Russian launching of the Space Age, the federal government be-
came active in the development of new curricula through federally funded
studies. These new curricula were supposedly intended to equip the stu-
28dent to live intelligently in the world beyond the classroom.
Psychologists such as Bruner were involved in the reform. He advo-
OQ
cated actively involving the student in the learning situation. 7 While
many of the curricula were designed with this in mind, Ronneberg feels a
major problem with the NSF curricula has been the lack of change with
changing times. He recognizes a need for change that includes greater
emphasis on the social sciences and greater awareness of pressing nation-
al needs that require integrated, interdisciplinary experimental re-
30
sponses
.
Much recent research seems to agree with a study by Lawrenz and
Gullickson, in which a comparison of CHEM study and traditional chemistry
31
classes showed no difference in student achievement in chemistry.
There often seems to be no significant difference in pupil achievement
whether taught by newer curricula methods or by older traditional
methods. What is implied in many of these studies is that
traditionally
oriented teachers are teaching the inquiry-laboratory centered
science
13
courses. In many instances these teachers have had neither special
training nor re-orientation. Manley, Rutledge and others emphasize that
teachers must have a special understanding of the inquiry method if they
are to teach it effectively. 32 ’ 33 The teacher, then, appears to be the
single most important variable to the success or failure of new programs.
It is, therefore, a fairly safe assumption that since the majority of
science teachers have been trained in traditionally oriented colleges, a
form of lecture method still prevails in most secondary school sciences.
It is unfortunate that science teachers were not prepared to foster
the process of inquiry prior to the introduction of the new course
through similar curriculum changes in the courses taught at the teacher
training institutions. It would seem that to implement effective change
in our schools, our teachers must be educated along the lines of change
we are proposing. This was not done, however. We proposed change for
our school students, but neglected to prepare teachers to implement such
change. The problem persists even today.
The Problem
Statement of the problem . The purpose of this study was to deter-
mine: (1) the degree to which student involvement influences the amount
of knowledge gained; (2) the degree to which student involvement influ
ences the student's attitude toward traditional and non-traditional
styles of education; (3) the degree to which personality factors facili-
tate or inhibit learning by alternative styles of education.
Justification of the problem . The earnest student of modern science
teaching will recognize early that many influential writers on the
sub-
14
ject are of the opinion that change is needed if American education is
to be more successful in achieving its goals and objectives.
Whils change is necessary to maintain relevancy in science teaching,
an obsession with detail seems to be the educators' dilemma. They seem
to fear the one thing they claim to be doing - fostering thought. John
W. Gardner, an establishmentarian at best, has stated, "The pieces of the
educational revolution are lying around unassembled."^
Much has been written and said about the need for increased student
participation and activity in the learning process. The emphasis in ed-
ucation has usually been on the product rather than on the process. How-
ever, it is assumed today that the student who learns how to learn - how
to conduct his own independent study and research - will be a student
who, after graduation, will be able to continue learning, rather than
terminating his education upon receipt of a diploma. Toward this end,
there have been a number of curricula in science education designed to
involve the student in his own process of education. These methods of
learning supposedly facilitate the acquisition of such scientific at-
tributes as thinking, creativity, initiative, and self-direction. These
are significant and worthwhile goals in a democracy and basic to the de-
velopment of those characteristics essential to achieving scientifically
literate citizenry.
If such goals are to be realized, however, more research and change
must take place in an important area of concern that has received atten-
tion only in recent years. This is the area of higher education,
and m
particular, that of teacher preparation.
Silberman in his "Crisis in the Classroom" claims that the
essential
15
problem in American education lies in the fact that teachers are not
trained to think about either the purpose or the process, the ends or the
means of education. He states that there is some evidence that a teacher
trained in less lecture and more student response will also teach in a
less direct way. If this is true, then it seems apparent that our
teachers must be skilled in those procedures that provide for greater
student involvement in the educational process, if such a method is to
be effective. It would seem reasonable that if a student has partici-
pated in a course so taught, he will probably be better able to utilize
the method in his own teaching later. Should we not, therefore, provide
opportunity for the college student to think, be creative, develop ini-
tiative and self direction through greater involvement in his own process
of education?
According to Wallen and Travers, most teaching methods are based on
O £
philosophical traditions. This then, is another area of neglect. Much
research is needed to determine the degree or extent to which active stu-
dent participation is in fact as effective a learning method as its pro-
ponents claim.
The study was therefore justified as an investigation to measure the
effectiveness, in terms of achievement and attitude, of teaching and
learning at the college level, using two levels of student involvement,
and to consider how personality relates to these methods in terms of
knowledge gained. The results of the study may well suggest the
need to
evaluate student attitudes and personalities in an effort to
determine
those styles of learning and teacing, and the level of
activity most ef-
fective for the individual. Such research is needed to
serve as a guide
16
in the training of teachers.
Scope of the problem . This study was limited to the investigation
of two styles of instruction using freshman college students enrolled in
an earth science course. The two styles employed were passive student
participation (in this study
,
the lecture approach)
,
and active student
participation - an open, unstructured, student-initiated approach. Two
freshman class sections in Geology 100 (Perspective of the Earth) were
studied, with a randomly selected population of about thirty-five stu-
dents each. The population of the sections was typical of Geology 100
classes at the college where this study was conducted. Students enrolled
in each section were administered a pretest and post-test in Earth Sci-
ence, a pre- and post-test attitude measure, and Minnesota Psychological
Inventory. The scores on these tests were analyzed to determine whether
or not any statistically significant differences may exist in the two
styles in terms of achievement, and the relationship of attitude and per-
sonality to teaching and learning styles.
Hypotheses . The following null hypotheses were considered in this
study:
1. No difference in the amount of factual knowledge gained will
be exhibited by students actively involved in the study of the
subject as contrasted to those passively involved in the study
of the subject.
2. No difference in student attitude toward traditional and non-
traditional styles of education will be exhibited by students
actively involved in the study of the subject as contrasted to
those passively involved in the study of the subject.
3. Personality factors neither facilitate nor inhibit learning by
either passive student involvement or active student involve-
ment .
Limitations of the problem. As with any study dealing with humans
17
this study has limitations, of which the following seem most pertinent:
1* Population - the presumption that the sample population was
representative of other students who might elect similar
courses
.
The course taught in this study is not a required course, and the
method of selection may in fact skew the population of this study
from the average. The course cannot be taken for credit by science
majors, but rather it serves as a science elective to meet the gen-
eral education requirements of Keene State College.
2. Nature of material studied - some of the content may have been
better studied by one method than by the other.
Certain topics may have been taught more effectively by one method
and other topics by another method. However, the design of the
study was such that which topics might be taught more effectively
by one method than another could not be determined.
3. Evaluation instruments - the presumption that the evaluation
instruments have in fact measured what they claim to measure.
Evaluation instruments are effective only within certain limits.
Those selected for this study were chosen for their appropriateness
to the study and for their established reliability and validity.
It also is recognized that students may learn other things during a
course which are educationally significant and which were not
measured by any of the evaluation instruments.
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CHAPTER II
REVIEW OF RELATED LITERATURE
The theme of the 1970 National Science Teachers Association annual
meeting was "Science Teaching Toward the World We Want," with an emphasis
on intense personal involvement with such issues as drug abuse and ecol-
ogy Group dynamics was strongly urged as the most promising approach
in preparing people to deal with these problems.
Such a theme would indicate a need to re-direct science education
from an emphasis on the discipline to one of greater concern for the
problems confronting society today and in the future. This may best be
achieved through active student involvement in a problem-solving approach
to issues of current concern. Such a re-direction of science education,
however, must be guided by sound research to determine the most effective
teaching-learning strategies.
Research in comparative methodology appears to have increased in
recent years in the hope of learning how new approaches compare with
traditional approaches and which of many methods is best suited to achiev-
ing desired goals. Once again, however, most of the research is on the
secondary level. While the pace of research in higher education is in-
creasing, much remains to be done in this important area.
Early research in comparative methodology was primarily concerned
with the attainment of factual knowlege as an indication of which
method
was superior. More recent studies deal with a much broader range
of
student outcomes, such as attitude, retention, problem-solving
ability,
critical thinking, and others.
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The following review considers several studies investigating stu-
dent attitudes, personality factors, and achievement as they relate to
traditional and non-traditional approaches to science teaching.
As early as the mid-1940's, Harry Cunningham, in a paper entitled
"Lecture Demonstration versus Individual Laboratory Method in Science
Teaching — A Summary, reviewed thirty seven studies dealing with the
effects of lecture demonstration versus laboratory work. 2 These studies
were made by scholars in the field of science teaching over a period of
twenty-five years. The data were obtained mostly on the basis of re-
sults of tests written by the students being studied. Because the
number of cases in the combined studies was quite impressive, the
author's conclusions appear credible. Results of these studies tended
to favor the lecture-demonstration method for immediate recall of infor-
mation. While there was no significant difference concerning delayed
results, the individual laboratory method showed a slight advantage. The
lecture-demonstration method was definitely more efficient in regard to
time and cost, but the individual laboratory method was superior for
laboratory resourcefulness and manipulation of equipment. However,
Cunningham cautions that:
In making final consideration as to what we should do in prac-
tice as a result of knowing about the experimental work done
on this problem, it is well to remember, of course, that all
generalizations made after studying factual data are, to some
extent, guesses since generalizations always cover more cases
than have been actually examined. Therefore, it is probable
that no absolute decision on this general problem for all
cases and for all time can ever be made.
It should be assumed that we are going to use both methods and
that much more analytical work will be necessary to decide the
circumstances under which, and the kind of experiments and ex-
ercises with which, each method will be used.
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Ensuing analytical work, has frequently produced the same conclusion;
problems still exist and further research is called for.
Several studies on comparative teaching methods are noted in the
American Education Research Association's 1973 publication of the Hand-
book of Research on Teaching .^ The entire spectrum of comparative meth-
ods studies was criticized by Dubbin and Taveggia in this publication.
Reanalyzing the data from 96 of these investigations carried out over the
previous AO years, they found that the studies cancelled one another out.
That is, for each study that identified a learning advantage in lecture
over discussion, another found the reverse. They concluded that the
time had come for a reconceptualization of the entire problem.
In the Handbook
,
similar conclusions are noted on experimental stud-
ies in science teaching. ^ Comparative experiments contrasting "method
X vs. method Y" do little more than demonstrate the obvious - that no
evidence exists for the superiority of discovery methods. At best, the
experimental studies are "suggestive." The research seems to suggest
that the discovery-learning model does not have the generality and per-
suasive force that its proponents would hope for it.
Husband and Za'rour compare the lecture approach versus discussion
and recitation. The studies showed no significant differences in re-
lated achievement. They stress the importance of attitudes and emotions
evoked by one method versus another and suggest that this may influence
achievement . ^ ^
Goerge Charen agrees with this assessment of attitudes and feels
that the attitude of the student is just as important as what is being
learned. He conducted a study which indicated that laboratory
methods
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build attitudes. His study revealed that students prefer the Manufac-
turing Chemists Association (MCA) open-ended laboratory exercises to the
traditional laboratory exercises. The students found MCA experiments to
be more challenging, interesting, stimulating, and not too difficult. 8
In a study in 1966, Kenneth W. Johns compared traditional lecture
method with the structured problem-solving method of teaching general
science to eighth graders. He used two groups of fifty-six students
each, who were tested to determine similarity of scholastic aptitude and
reading ability. The traditional group received the usual lectures,
demonstrations and homework assignments, while the experimental group
received only a guide sheet, used during class, designed to lead them
through numerous activities which would develop desired facts and con-
cepts. Appropriate standardized tests were administered to measure crit-
ical thinking, problem-solving, study skills, and attitude toward science.
Five teacher-made tests were also used to measure subject matter achieve-
ment. Statistical findings revealed no significant differences between
mean scores on the standardized tests. On three of the five teacher-
made subject matter tests, however, the traditional group did signifi-
cantly better than the experimental group. The experimental group, on
the other hand, did significantly better on the long-term retention
9tests
.
A similar study by Larracey was concerned with the achievement of
eighth grade high ability students at Keene Junior High School. This
was a comparative study of the traditional science program and the Inter-
mediate Science Curriculum Study (ISCS) program. The traditional program
consisted of teacher lectures and demonstrations with students
learning
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concepts from textbooks. ISCS was laboratory oriented and individual-
ized with each student conducting experiments, drawing conclusions and
forming concepts. According to Larracey, appropriate evaluation proced-
ures were employed including pre- and post-tests. Statistical analysis
of the data revealed no significant difference in achievement between
the two groups. The author suggests that the teacher appears to be the
single most important variable. He recommends intensive in-service
training of teachers involved with ISCS, and that teachers' attitude to-
ward ISCS be evaluated.
^
John D. Cunningham also attempted to determine differences between
lecture and discovery methods in science teaching. He approached the
problem by giving one group of eighth grade children a laboratory exer-
cise and another group a lecture-demonstration on the same subject. To
a given set of questions the discovery group gave more imaginative an-
swers, while the lecture-demonstration group gave answers which were al-
most the statements of the teacher. However, he concluded that:
In testing the two groups, no significant difference could be
found. The science learned or memorized by the two groups
looked the same on the test papers. The idea that meaningful
data can be learned more easily, retained longer, and result
in better test scores if collected by the children themselves,
did not prove to be true.H
Ramsey and Howe conducted an analysis of research on instructional
procedures in secondary school science. They concluded that such re
search has essentially resulted in more clearly defining the problems
12
and unanswered questions associated with instructional procedures.
This should lead to significant research and more progress in the field,
The research did seem to indicate that greater student activity
and par-
ticipation resulted in greater gains in student outcomes. Can we
assume
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that this would also be true of science teaching in higher education?
Ramsey and Howe also concluded that the background and philosophy
of the teacher is important if a new course is to be taught. Student
gains drop when a traditional teacher teaches a new course. It appears
that such new courses can be successfully taught only if the teacher is
adequately prepared and philosophically oriented to teach the course. 1 ^
Teacher characteristics seem more significant in deciding student
outcomes than any imposed external arrangement. The desired student out-
come must be determined - attitude change, content achievement, reten-
tion - and then instructional procedures carefully designed to achieve
that outcome. There is, however, a need for more sensitive and imagina-
tive instruments for measuring various outcomes.
Arpin conducted a study in which he compared a student-paced pro-
gram with a teacher-paced program relative to the retention of learning.
This study was conducted with ninth-grade earth science students in
Gloversville High School, Gloversville, New York. Arpin found no sig-
nificant difference between the two programs regarding achievement or
retention. Results did indicate that some students, using the individ-
.14
ualized program, demonstrated a more rapid rate of learning.
Research on instructional procedures in higher education has in-
creased in recent years, but according to Good, it is sparse, and those
studies that do exist have produced findings similar to those done at
the secondary level.
^
Butler in 1967 attempted to determine the influence of teacher-
centered versus student-centered methods of instruction in higher
educa
tion. One group in his study received the traditional
lecture-demonstra
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tion discussion program, while the other group experienced teacher-stu-
dent programmed instruction. Results were similar to Arpin's study on
the secondary level, with no significant difference between the two
groups on knowledge gained.^
Bouchard conducted a study in which he investigated the variables of
personality, problem-solving procedure, and performance in small groups.
Performance under all conditions was correlated with personality vari-
ables derived from the California Psychological Inventory. Only the
Sociability Scale was consistently related to performance under all group
problem-solving conditions. Many other personality variables correlated
with group brainstorming procedures - Dominance and Capicity for example.
This would indicate that the high scoring subjects in the brainstorming
groups have well developed social skills, are outgoing, enterprising,
original, fluent in thought and speech, somewhat agressive, and dominant.
At the same time, they are concerned with the feelings of others. They
possess self-assurance, are spontaneous, expressive, and enthusiastic.
In view of the high correlation between personality variables and
performance reported, it seems reasonable to point out that in the fore-
going study the task was relatively neutral and required a minimal
amount of interpersonal action. It seems likely that personality factors
may be of even greater importance when the task has a high personal value
and the participants are required to interact to a greater degree.
The correlations between personality and performance under the var-
ious group problem-solving procedures suggest that proper topic
selection
can increase performance in brainstorming groups more than in
critical
problem-solving groups. One may also infer from the data that
person
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ality variables would definitely be of value in constructing complex
predictors of performance in groups.
Szabo and Feldhusen also investigated the role of personality fac-
tors with regard to predictive value. An audio-tutorial method was com-
pared with a more traditionally organized learning system. The objec-
tives were to assess the relative contributions to learning of selected
individual characteristics (i.e., personality and achievement). Achieve-
ment for individual students in the two instructional systems was then
predicted. Personality characteristics as evaluated by the Guilford-
Zimmerman Temperament Survey proved of considerable predictive value.
The restraint scale of the GZTS was of predictive value, while biograph-
ical items (education-oriented life history and social status) proved of
1 8
no value in the study.
Another investigation involving the personality variable was con-
ducted by George Domino, who studied the effects of teaching style and
achievement orientation on academic learning. The results clearly indi-
cate a very definite interaction between student achievement orientation
and teaching style. The California Psychological Inventory was used to
group the students into achievement-via-Conformancy and Achievement-via-
Independence groups. However, the study indicated that teaching style
has no effect on original thinking. To elicit original thinking from
students, one must begin with students whose achievement orientation is
conducive to independent, original thinking. Significant achievement
orientation differences were obtained on original thinking ratings,
teacher effectiveness ratings, introductory grades, and GPA. The high
Achievement-Independence students scored higher than the Achievement-
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Conformancy students. Bor both the original thinking ratings and GPA
there are no significant interaction effects; students high on Achieve-
ment-Independence exhibit more original thinking and perform better aca-
demically than their Achievement-Conformancy peers.
^
Several studies in comparative methodology in higher education have
produced results similar to those investigated in secondary science edu-
cation. Hoffman, for example, attempted to evaluate two methods of in-
struction in biology. One strategy was the direct group approach of
descriptive lecture and note-taking, with little or no question and an-
swer activities. Problem-solving or investigation and interaction be-
tween student and instructor was minimal. The other strategy was the
indirect group approach in which the students proceed toward objectives
in an investigative fashion. Interaction between students and instruc-
20tor was much higher in the indirect group approach. u
The results of this study indicated that both methods were equally
effective for the retention of concepts. Neither method helped to im-
prove critical thinking, and neither caused a change in attitude toward
biology. The results did show, however, that indirect strategy is more
effective in developing problem-solving abilities.
In an investigation of alternative methods for teaching large sec-
tions of general education biology, Bell randomly divided large sections
of students into six smaller groups: lecture, lecture-quiz, lecture-
study guide, student instructor, seminar, readings. The results of this
21
grouping revealed no apparent effect on the achievement of any group.
Donald Collier conducted a study to determine the relative effec-
tiveness of the note-test system and the traditional lecture system of
teaching basic College Chemistry. Students were placed in high, medium,
and low ability groups. Analysis of the data revealed no significant
difference between groups on either of the two achievement criteria
or
on the Watson-Glaser Critical Thinking Appraisal. However,
although the
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results revealed that high-ability students of the experimental group
achieved better than high-ability students of the control group, the re-
verse was true of the low ability students. The mean attitude score of
students in the experimental group toward the chemistry course was sig-
nificantly higher than the mean attitude score of students in the control
group.
It was concluded that neither system was superior in bringing about
achievement or critical thinking ability, although the note-test system
appears to have a better chance of success with high ability students
and is superior in producing high positive attitudes at all ability
levels.
^
One of the major criticisms of laboratory work is the lack of oppor-
tunity for student decisions in the various exercises. With this in
mind, Holcomb investigated the effect of self-direction on retention of
information. His study involved two groups of general chemistry students
and qualitative analysis was chosen as the activity in the experiment be-
cause it is so often seen as being dull and routine work, and it was
easy to control the amount of direction. One group was given detailed
directions for analysis, while the other was given only background infor-
mation from which they were asked to establish their own procedure for
analysis. Tests were given to both groups to measure relative amounts of
retention of information and procedures after an extended period of
23time.
The non-directed group scored significantly higher on the delayed
post-test (retention) , leading Holcomb to conclude that more self-direc-
tion resulted in a greater retention of information.
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In an effort to evaluate active response, Bessler investigated the
effectiveness of an electronic response system in teaching biology to
non-majors at Ball State University. In this study he compared discus-
sion sections using conventional techniques to sections using the re-
sponse system.
^
The study indicated that the experimental group, using the response
system, achieved as well as students being taught by conventional
methods. Significantly, the time demands on the instructor were allevi-
ated while the quality of the course was maintained. Bessler also claims
the following advantages of the system: 1) it presents material in small
steps from simple to complex; 2) it involves the student actively; 3) it
gives both student and instructor immediate knowledge of the student's
progress; and 4) it presents material in a multi-sensory fashion.
Much research has been conducted to determine the effects of many
variables on achievement in science education, but attitude is also con-
sidered a desirable objective of science education. Recognizing the im-
portance of attitude, Liddle considered the effects of instructional
methods on attitude change. Eighty students enrolled in a course in
Teaching Science in the Elementary School were randomly selected and
assigned to two groups of forty each. One treatment was designated as
auto-instructional and the other as lecture-demonstration. The same
25
topics and objectives were involved in both.
Data were gathered from a pre- and post attitude measure, and from
observation responses on two teaching behaviors - manipulative and ex
ploratory . The lecture-demonstration group showed greater positive
changes in attitude than the auto-instructional group. In addition,
the
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findings of this study indicate that instruction in an elementary science
methods course can aid the development of more positive attitudes toward
science and the teaching of science.
Wolfson also investigated the effects of instructional strategies
on attitude change. He believes higher education should be something
more than mere conditioning, and that alert and active participation by
the student in his own education is desirable. He also believes that stu-
dent-centered methods of learning, including independent study, tend to
produce greater gains in insight and problem-solving capacities than com-
parable instructor-centered methods. He investigated these beliefs
through a study conducted with seventy college students. These seventy
students were permitted to select either of two alternative approaches.
The formal approach required regular attendance at weekly lectures and
labs, and periodic testing and lab and reading assignments. The informal
approach required the student to select a research topic as the focus for
the semesters work. Each was to submit a statement and outline of the
topic in three weeks, a bibliography at the end of eight weeks, a formal
outline at the end of twelve weeks and the completed paper at the end of
fifteen weeks. Each had opportunity to discuss his research and findings
in a ten minute talk. Each also had to attend labs and could attend lec-
tures if he so wished.
^
Objective tests were given all subjects in both groups at the begin-
ning of the semester, at the conclusion of fifteen weeks, and again seven
weeks later. Questionnaires were distributed at the end of the semester
to elicit comments on attitudes toward science, attitudes toward science
courses, and attitudes toward science teaching.
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The two groups started out with no significant difference in knowl-
edge, and post-testing showed no significant difference in knowledge at
the conclusion of the course. It appears either teaching technique will
produce the same results on immediate recall. The retention test given
seven weeks later, however, revealed significantly greater retention by
the informal group, suggesting student responsibility for learning may
well cause more learning and retention.
DeLuca and Renner evaluated attitude, achievement, and self-esteem
in a structured inquiry versus expository approach in an introductory
geology laboratory course. Analysis of their data indicated that the
two approaches were equally effective in promoting achievement in geol-
ogy content. However, the structured inquiry approach was significantly
more effective in promoting favorable attitude and self-esteem as a
geology student.
Thus it becomes apparent that considerable research has been con-
ducted to determine the effects, if any, of various factors and approach-
es to the teaching-learning process. Greater student activity in many
forms, discovery techniques, self-directed study, response systems, test-
ing, computer techniques, individualization and a host of other learning
procedures have been evaluated, particularly in terms of whether they
were more or less effective than the traditional lecture approach.
In general, the research on both the secondary and the college level
seems to indicate that these various teaching strategies show no signifi-
cant advantage over traditional lecture in terms of achievement. They do,
however, provide gains in other student outcomes, such as attitude, prob-
lem-solving ability, critical thinking, manipulative skills, and others.
These studies clearly indicate the need for more detailed and specific
investigations to determine which strategies are best suited for a given
desired outcome.
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As knowledge about effective teaching accumulates, teaching should
increasingly become an applied science, much like medicine, dentistry,
or agriculture. The skilled teacher will be an individual who has mas-
tered a large body of principles and skills, and who is capable of diag-
nosing a situation correctly and deciding which of the many available in-
structional options are appropriate to the situation. Continued research
is needed to determine which of these options is best suited to achieve
desired goals. At best, however, the optimal style for a given student
will vary according to the subject matter, the age and ability of the
student, and probably several student and teacher personality variables.
Such teaching skills and strategies, however, seem distant and re-
mote at the present, according to Balser. In his review of research on
teaching behavior, he has found that teachers talk much more than pupils
in the classroom, and students are seldom in an initiating role when they
do talk. Almost exclusively, pupils are responding to teacher requests.
A similar finding is that most classroom behaviors are teacher-centered.
He also noted that in elementary, secondary, or college classrooms, very
few behaviors pertaining to either affective or high level cognitive con-
siderations, especially synthesis and evaluation, were to be found. He
concluded that if such experiences are to be provided in the schools,
mechanisms for their incorporation must be provided in teacher education
28programs
.
As so well stated by Gerald Krockover, "If we expect classroom
teachers to individualize their instruction, then we must
begin to indi-
vidualize our college teaching methods to prepare prospective
teachers
29
to use these methods in the classroom.'
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CHAPTER III
PROCEDURE
Introduction
The investigation described in this chapter took place in September,
1977, through December, 1977, at Keene State College. The study was de-
signed to investigate the effects of personality factors and varying
levels of student involvement on knowledge gained in a college level
earth science course, and to determine the extent to which student in-
volvement influences the students’ attitude toward traditional and pro-
gressive classroom procedures.
Method of Investigation
Two sections of freshman earth science were taught by the writer.
One section was the experimental group, hereafter designated the active
learning group. The other section was the control or lecture group,
hereafter designated the passive learning group. Students were randomly
assigned to sections during the registration process. Each group was ad-
ministered a selection of questions from the Earth Science Curriculum
Project Achievement Test, and the Kerlinger-Kaya attitude measure during
the first week of classes. The Minnesota Multiphasic Personality Inven-
tory was also administered to each group later in the semester. (See
Appendices IV, V, and VI for these data)
.
Both groups were informed that evaluation would be based on quizzes
and exams given during the semester, and a final exam. However, as en-
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couragement to greater involvement, the active learning group was in-
formed that the amount and quality of participation would account for
one fifth of their evaluation.
During the first week of classes, students in the active learning
group developed their own syllabus for the semester's work in Earth Sci-
ence. The class was divided into six groups of about six students each.
A group leader was elected and each group researched and developed a
syllabus. The content of the syllabus was to be limited to the contents
of their textbook, The Earth," by William Donn.^ They also constructed
a schedule for investigating the topics of their syllabus through the
semester. This served to avoid the tendency to include too much or too
little material for a semester. The six group leaders then worked as a
team to synthesize a master syllabus and schedule which they presented
to the class for approval or further discussion and revision. The syl-
labus then served as a general framework for the course in Earth Science
for both groups. This assured coverage of comparable subject matter
thereafter. (See Appendix I for syllabus and schedule). To maximize
the opportunity for student involvement, group leadership in the active
learning group was rotated periodically so that all students had ari op-
portunity to contribute in this capacity in the course of the semester.
During the week that the active learning group was developing the
syllabus, the passive learning group was introduced to a history of the
development of the earth sciences and their role today in conservation,
environment, and energy concerns. This was a brief introduction rele-
vant to the study of earth science, presented only by lecture, and would
not necessarily have any relationship to the course's cognitive objec-
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tives as determined by the active learning group.
Each section then continued through the semester according to the
syllabus developed by the students in the active learning group. The ac-
tive learning group was largely involved in independent research and
study, or group study, for two of the three class periods each week.
They then regrouped on the third class period to summarize their library
research and study. The nature of this summary was determined by the
students. Several made presentations - demonstration, lab exercises,
A-V presentation, IRS TV presentations - whatever they decided as appro-
priate to the subject. All groups had to be prepared for the summary,
as a group was selected at random to take primary responsibility for the
presentation. During the summary, the instructor orally presented ques-
tions to provoke discussion and interaction with the rest of the class.
The group (one of the six or the group leaders) directed discussion on
the questions, but all members of the class were encouraged to comment.
This provided opportunity for those who were prepared, but were not in
the presenting group, to contribute some of the materials they had re-
searched .
As these students conducted their study and research, they also se-
lected test items and composed test questions. These questions were then
presented to a panel of earth scientists who used the following criteria
for selecting test items: a) sentence structure; b) ambiguity, c) vague
ness; d) suitability for objective or subjective testing; e) appropriate-
ness for this unit of the syllabus. The instructor then used the
more
suitable questions to construct two quizzes and two exams. The
questions
short essay questions, while those on the exams wereon the quizzes were
largely objective in nature. The same quizzes and exams were adminis-
tered to both groups.
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During the semester
,
each section was quizzed and examined period-
ically on the same subject matter. At the end of the semester, the final
examination, as well as post-test, for both sections was the selection
of questions from the Earth Science Curriculum Project Achievement Test.
The Kerlinger-Kaya Attitude post-test was also given. These were iden-
tical to the instruments used as the achievement and attitude pre-tests
given during the first week of classes.
The passive learning group was taught by the lecture method, in
which students were exposed to content principally by teacher presenta-
tion, supplemented by text readings. Although students were allowed to
ask questions and to initiate discussion, few questions were asked. The
instructor made no attempt to initiate discussion.
All classes in both sections were conducted in nearly identical set-
tings - in a geology laboratory with the students perched on laboratory
stools. All students used the same textbook throughout the semester.
Description of the Experimental and Control Groups
The Keene State College students that participated dn this study had
enrolled in an earth science course entitled "Geology 100 - A Perspective
of the Earth." This 100-level course serves primarily to satisfy a gen-
eral education requirement in science. Students enrolled in it are
non-
science majors. There are several sections of this course at Keene State
College, and the writer was permitted to teach two sections in
the fall
of 1977, in order to conduct this experiment. Students
were randomly
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assigned to those two sections during the registration process by assign-
ing them alternately to one section and then the other. Each section
should therefore be quite representative of a cross-section of students
who normally take the course in any other semester or year, at Keene
State College.
A total of seventy students participated in the study. Four stu-
dents dropped out of the experimental group to leave a total of thirty-
three, and there were thirty-seven in the control group. The experiment-
al group consisted of thirteen males and twenty females, while the con-
trol group was twenty and seventeen respectively. The four drop-outs
from the experimental group was not a large enough number to affect the
validity of the study.
Description of the Instruments
Kerlinger-Kaya Measure of Educational Attitudes (hereafter referred
to as AT) Authorities in the field of educational philosophy generally
support the theory of two diametrically opposed dimensions of education-
al attitudes, basically traditionalism and progressivism.
F.N. Kerlinger and Esin Kaya have probably conducted the most exten-
sive research regarding this theory. In 1959 they conducted a study to
develop a scale that would identify characteristics associated with each
of the two dimensions. They developed a scale that measured attitudes
toward education, and through the use of a Likert Scale, placed individ-
uals on a continuum for the traditional dimension and a separate continuum
for the progressive dimension.
In validating the instrument, Kerlinger and Kaya used the Likert and
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Q sort methods of classification of responses. They report sufficient
evidence to indicate the instrument has empirical validity. They also
report reliability coefficients of .82 for the progressive dimension and
.91 for the traditional dimension, both significant at the .01 level of
confidence
.
When compared to other instruments available, the authors report
that their scale exhibits a predictability score of .72 for the progres-
sive dimension and .78 for the traditional dimension significant at the
2
.05 and .01 levels of confidence, respectively.
The definition of traditionalism and progressivism as subscribed to
by Kerlinger and Kaya implies that holding a particular philosophical
position influences one's actions. Specifically, it is believed that the
educational attitudes a student holds will govern that student's accept-
ance or willingness to participate in activities which present innovative
practices and, as a result, affect the student's learning behavior. It
is this conception of philosophy that the present study uses. Therefore,
to obtain an indication of a student's attitude orientation, Kerlinger
and Kaya's Likert Scale to Measure Attitude Toward Education was used.
The twenty items of the educational attitude scale were answered by
the individual respondents on the basis of a five-point Likert type scale.
The categories ranged from (5) strongly agree, to (1) strongly disagree,
with the following gradations: (5) strongly agree; (4) agree; (3) unde-
cided; (2) disagree; (1) strongly disagree. The twenty items
were then
separated into two groups of ten "A" items and ten B items
(Appendix II,
page 88)
.
The "A" items represented progressivism and the "B items
represented traditionalism. The possible range of scores on
each scale
was 10 to 50.
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^•^n^sota Multiphasic Personality Inventory (hereafter referred to
as MMPI)
. Since the assessment of personality factors is a significant
part of this study, an effort was made to select a personality inventory
with well established reliability and validity, and that would assess a
broad spectrum of personality factors. According to Goodstein and Lanyon,
the MMPI is the most widely used of all personality inventories. While
its principle use is in clinical situations, its great number of items
provides an exhaustive inventory that has allowed the instrument to be
successfully used in many other situations.
The MMPI is designed to provide an objective assessment of some of
the major personality characteristics that affect personal and social ad-
justment. The carefully constructed and cross-validated scales provide
a means for measuring the personality status of literate adolescents and
adults. Nine scales were originally developed and were named for the ab-
normal conditions on which their construction was based. Other scales
have been added through time and the following ten research scales were
used in this study:
1 . (ES) Ego Strength
2. (Lb) Low Back Pain
3. (Ca) Caudality
4. (Dy) Dependency
5. (Do) Dominance
6 . (Re) Social Responsibility
7. (Pr) Pre j udice
8. (St) Social Status
9. (Cn) Control
Worried Breadwinner :10. (WB)
or
(TH) Tired Housewife
The instrument itself contains 550 statements covering a
wide range
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of subject matter - from the physical condition to the morale and the
social attitudes of the individual being tested. The subject is asked to
sort all the statements into three categories: True; False; and Cannot
say. The inventory has been tested under a variety of testing conditions
from formal group testing sessions, to individual appointments, walk-in
examination, or as an individual sits in a waiting room. Satisfactory
results of reliability and dependability were obtained under every condi-
tion. Thus it was possible for every student to be involved in this in-
ventory. In this study, the students took the test at their convenience,
under the supervision of the Testing Center at Keene State College.
The test-retest reliability coefficients for the MMPI vary from .52
to .93, for individual scales. This results in an average reliability of
about .70. Validity of the scale was demonstrated by checking the scale
. 3
against an acceptable criterion.
Earth Science Curriculum Project Achievement Test (hereafter refer-
red to as ESCP-AT) The ESCP-AT was selected for this study as the most
appropriate standardized test in earth science. It was developed by the
writers of the ESCP, tested and revised many times, and was designed to
test students in secondary school in grades 9 through 12. Since the
course taught in this study was a low level, introductory survey of the
earth sciences, the ESCP-AT seemed ideally suited to test factual knowl-
edge gained in the course.
The ESCP-AT is divided into five units, each covering certain chap-
ters of the ESCP text, and a final test. The total number of items in
the test is 370. Each test item has been analyzed, and from this item
analysis, 100 items were selected, using the more discriminating items
h 6
that would at the same time provide good, representative coverage of the
earth sciences as treated in the text used in this study. The resulting
test therefore represented coverage of course objectives in this study.
McNamara and Fowler conducted a study to determine the reliability
of the ESCP-AT, Unit One, and found that it maintained a satisfactory
degree of internal consistency and stability, with a reliability of .77.^
(See Appendix III for ESCP Achievement Test items used in this study)
.
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CHAPTER IV
TREATMENT AND ANALYSIS OF THE DATA
Introduction
The focus of the analyses in this study was on answering the ques-
tions: 1) does classroom procedure influence student achievement; 2)
does the classroom procedure influence student attitudes; and 3) do per-
sonality factors affect learning by active or passive student involve-
ment? The data gathered (see Appendices IV, V, and VI) were analyzed
through the facilities of the Keene State College computer center. An-
alysis utilized the SPSS software analysis package. Hypotheses one and
two were analyzed by use of the SPSS routine ANOVA one-way analysis of
variance. The standard model tested for the one-way analysis of vari-
ance is taken from Dunn and Clark^ as follows:
where /C( = the overall average
£<t = effect of the group (between groups)
£lj = deviation of from the population
mean response for the ^th group (with-
in groups)
This means that the data were organized in such a way as to test for dif
ferences between two or more groups of a single independent variable as
they relate to a single dependent variable.
With increasing frequency this statistical technique (analysis of
variance) is being used in educational research. Analysis of variance
is a clever statistical method of testing for significant
differences
between means of two or more groups. When using this
technique, the re
48
49
sssrcher is primarily interested in mean differences tather than vari-
ance differences. He is able to draw conclusions about means through
the process of analyzing variance, hence the name, analysis of variance.
^
Popham and Sirotnik state that in essence:
The method employed in the analysis of variance is to
compute the variances of the separate groups being tested for
mean differences. The scores of all subjects in the subgroups
are then artifically combined into one total group. This is
done by regrouping, for analysis purposes, all of the scores
in the several groups as though they were one, and then comput-
ing the variance of the total group. If the variance of the
combined total group is approximately the same as the average
variance of the separate subgroups, then there exists no sig-
nificant difference between the means of the separate groups.
If on the other hand, the variance of the combined total group
is considerably larger than the average variance of the separ-
ate subgroups, then a significant mean difference exists be-
tween two or more of the subgroups.
3
Hypothesis three (Personality factors neither facilitate nor inhibit
learning by either passive student involvement or active student involve-
ment) was analyzed by the SPSS Pearson Correlation and SPSS Multiple Re-
gression analysis. The stepwise multiple regression technique used al-
lows analyses of the relationships of single or multiple independent var-
iables to the criterion or dependent variable by combining the techniques
of correlation and regression. By incorporating more than one predictor
variable, the researcher is able to achieve a smaller and more precise
standard error of estimate. The criterion variable is achievement. Step-
wise multiple regression orders the predictors and determines the
most
efficient variables for explaining the variance in the dependent
variable.
Multiple regression is a multivariate statistical technique and
can
handle a large number of variables. In addition, both
continuous and
dichotomized variables can be used simultaneously. For ex
post fact
search, multiple regression is useful because it can
deal with unequal
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groups
.
This procedure calculates a sequence of multiple linear regression
equations in a stepwise manner. At each step a new variable is added to
the regression equation. The variable added at each step is the one
which makes the greatest reduction in the error sum of squares. This
variable which is added is also the one which has the next highest par-
tial correlation with the criterion variable and the next highest F
value.
A numerical value, called a beta weight, is assigned to each vari-
able to indicate the direction, either positive or negative, and the im-
portance of each variable in predicting the criterion variable.
Ker linger has said the following about the use of multiple regres-
sion:
Multiple regression analysis can be conceived as a refined
and powerful method of controlling variance. It accomplishes
this the same way analysis of variance does: by estimating the
magnitudes of different sources of influence on Y, different
sources of variance of Y, through analysis of the interpretations
of all the variables. It tells how much of Y is presumably due
to X
x ,
X 2 , • • . • X^. It gives some idea of the relative amounts
of influences of the X's, and it furnishes tests of the statistical
significance of combined influences of X’s on Y and of the separate
influence of each X. In short, multiple regression analysis is an
effective and powerful hypothesis-testing and inferencing making
technique, since it helps the scientist study, with relative pre-
cision, complex interrelations between independent variables and
a dependent variable, and thus helps him to explain the presumed
phenomenon represented by the dependent variable.
^
The fundamental prediction equation for multiple regression analysis
can be stated as:
Y' = a + bjXi +....+ B^X^
where
Y' = predicted scores of the dependent variable
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a - the intercept constant
b
l . . . . hk = partial regression coefficients
. . . . Xk = independent variahles
The independent variables used in this study were as follows:
X
x =
ES (Ego Strength)
X2 = LB (Low Backpain)
X3 = CA (Caudality)
X4 = DY (Dependency)
X^ = DO (Dominance)
Xg = RE (Social Responsibility)
Xy = PR (Prejudice)
Xg = ST (Social Status)
X9 = CN (Control)
X-j^q = TH (Tired Housewife or Worried Breadwinner)
The dependent variables for the regression analyses were Achieve-
ment, Traditionalism, and Progressivism for both the experimental and
control groups.
Additional analysis was provided by the software routine MANOVA
(Multivariate Analysis of Variance).
The Two-way Analysis of Variance
The first problem was to determine the amount of interaction, if
any, between the experimental group and the control group. The presence
of interaction between groups and tests would have indicated that the
groups were reacting quite differently to the tests, which is an undesir-
able situation. If this situation exists, the implication is that the
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experimental group and the control group would score differently on a
control or neutral test. In this study, it was important to begin with
two even groups, as determined by the two-way analysis of variance, and
then proceed with training so that future testing will indicate the dif-
ference between those students who were trained and those students who
were not trained. The standard model for the two-way analysis of vari-
ance was taken from Dunn and Clark as follows: 5
- /< * + f3j * (« ?)i} + £ijH
where yt/ = overall mean
°^i = effect of groups
(3j = effect of tests
Hj- = interaction between group ^ and test j
£i)
^
= deviation of from the population mean response
for the ^th population
Using the SPSS and the MAOVA routine, the significance of the F test
(33 experimental cases and 37 control cases) was .184 with an F value of
1.753. To be significant at the .05 level, the F value would need to
be 3.92. Since these results are not statistically significant, we can-
not conclude that there was interaction between groups. (Table I.)
The One-way Analysis of Variance
By establishing independence between the groups, the first analyses
will be reduced to three SPSS one-way analyses of variance. Testing the
first hypothesis (does classroom procedure influence achievement?) the
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TABLE I
TWO WAY ANALYSIS OF VARIANCE
TO DETERMINE INTERACTION BETWEEN
ACTIVE GROUP AND PASSIVE GROUP
Source D.F.
Sum of
Squares
Mean
Squares F
Signif
of F
Main Effects 2 0.009 0.004 77.082 0.001
Group 1 0.000 0.000 1.381 0.240
Test 1 0.009 0.009 152.782 0.001
2-Way Interactions 1 0.000 0.000 1.753 0.184
Group Test 1 0.000 0.000 1.753 0.184
Explained 3 0.009 0.003 51.972 0.001
Residual 136 0.008 0.000
Total 139 0.016 0.000
results produced an F value of 2.167, significant at the .142 level
(Table 2).
TABLE II
ONE WAY ANALYSIS OF VARIANCE
INDICATING THE EFFECT OF
STUDENT INVOLVEMENT ON ACHIEVEMENT
Source
Sum of Mean
D.F. Squares Squares
Signif
of F
Between Groups
Within Groups
1 173.7842 173.7842 2.167
0.142
68 5454.1587 80.2082
Total 69 5627.9429
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Testing the second hypothesis (does classroom procedure influence atti-
tude?) required a one-way analysis of variance of scores on the progres-
sive dimension, and a one-way analysis of variance for scores on the
traditional dimension. Testing the scores for traditionalism computed
and F of
.199, significant at the .657 level (Table 3), while the anal-
ysis for the progressive dimension resulted in an F of .484, significant
at the .489 level (Table 4) . In each of the one-way analyses of vari-
ance, an F value of 4.00 would be necessary to be significant at the .05
level. Therefore, all three one-way analyses of variance show no
statistical significance.
TABLE III
ONE WAY ANALYSIS OF VARIANCE
INDICATING THE EFFECT OF
STUDENT INVOLVEMENT ON TRADITIONALISM
Source D.F.
Sum of
Squares
Mean
Squares F
Signif
of F
Between Groups 1 3.9223 3.9223 0.199 0.657
Within Groups 68 1342.6634 19.7450
Total 69 1346.5857
TABLE IV
ONE WAY ANALYSIS OF VARIANCE
INDICATING THE EFFECT OF
STUDENT INVOLVEMENT ON PROGRESSIVISM
Source D.F.
Sum of
Squares
Mean
Squares F
Signif
of F
Between Groups 1 10.3381 10.3381 0.484 0.489
Within Groups 68 1451.9476 21.3522
Total 69 1462.2857
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These analyses thus Indicate:
1. No interaction between groups and tests.
2. Student involvement has no significant effect upon knowl-
edge gained.
3. Student involvement has no significant effect upon atti-
tude toward classroom procedure.
The Product-Moment Correlation Matrix
To test the third hypothesis (to what degree do personality factors
facilitate or inhibit learning by alternative styles of education?) it
was necessary to determine the relationship of personality variables to
achievement and attitude in the control group and in the experimental
group. To get an overview of the relationship between variables a Pearson
Product-Moment Correlation was calculated (Tables V-X) . All six tables
reveal that each personality factor shows a significant correlation with
all other personality factors, but very few show a correlation with atti-
tude or achievement. This suggests that most personality factors are
nearly equally important in their effect on achievement and attitude.
A few intercorrelations with attitude were significant at the .05
and .01 levels. An examination of the correlation matrix in Table X
shows a significant correlation between Status and Traditionalism for the
Experimental Group. (r = -.41, p less than .01). Since this is a nega
tive correlation, it indicates that the student who scores high on
status will score low on traditionalism. Thus, in the experimental
group,
the student to whom status is important, would not favor a
traditional
style of education. On the same table, variables LB (Low Backpam) and
TH (Tired Housewife) show some relationship to Traditionalism,
although
PEARSON
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not quite significant. Both are negative correlations and might suggest
that the chronic complainer (scoring high on TH and LB) would score low on
traditionalism (would not favor a traditional style of education)
.
Other interesting findings showed a significant negative correla-
tion between LB (Low Backpain) and Progressivism for the control group
(r=- «34, p less than .02). This means that in the control group, the
person scoring high on LB (complainer) would score low on Progressivism
(would not favor a progressive style of education) . On the same table
(Table VII) a negative correlation exists between CA and Progressivism
(r=-.36, p less than .02). Again, the person scoring high on CA (Cau-
dality) would score low on Progressivism. DY (Dependency) also corre-
lated with Progressivism at the .05 level (r = -.26). The student scor-
ing high on Dependency would score low on Progressivism.
In Table VIII, a single correlation exists between PR (Prejudice)
and Progressivism. (r=.30, p less than .05). Students in the experi-
mental group who score high on Prejudice would also score high on Pro-
gressivism. This suggests that the student with high prejudice would
favor a progressive style of education.
Regression Analysis
A stepwise multiple regression technique was used to further
assess
the separate and collective contributions of personality
factors to
achievement and attitude change. This technique identifies
the unique
contribution made by each independent variable in explaining
the v
ance in the dependent variable. The dependent
variable consisted of the
change in scores between pre-test and post test on
the Earth Science
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Curriculum Project Achievement Test and on the Kerlinger-Kaya Measure of
Educational Attitudes.
The criteria selected for accepting the best predictor variables
from the stepwise multiple regression model are as follows: (1) only
those variables that contributed at least one per cent to the explana-
tion of the variance in the dependent variable, (2) only those variables
that, when entered into the regression equation, caused the overall F-
ratio to remain significant, and (3) only those variables that caused a
decrease in the standard error of estimate, would be used.
Tables XI and XII show that while several variables contributed over
one per cent to the explanation of the variance in the dependent vari-
able, and several variables caused a decrease in the standard error of
estimate, all variables result in an F-ratio.with no significance. Thus,
while some of the variables approach predictive value, none can be con-
sidered reliable predictors of achievement.
Tables XIII, XIV, and XV, however, show several significant variables
as predictors of progressivism and traditionalism. The best predictor
(ST, Table XIII) explained 16 per cent of the variance in the dependent
variable, and with the addition of ES, LB, and PR, the total explained
variance in the dependent variable rose to 35 per cent.
Two variables appear to be significant predictors in Table
XIV. LB
and TH explain a total of 16 per cent of the variance in
the dependent
variable, progressivism, for the control group. And Table
XV reveals
only one significant predictor, CN, explaining 18
per cent of the vari-
ance in the dependent variable, traditionalism, for
the control group.
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Summary of Data Analysis
An analysis of the findings, and the techniques used in testing the
hypotheses are as follows:
1. Hypotheses one and two were tested for significance by using a
one-way analysis of variance technique. Since neither revealed any sta-
tistical significance, both hypothesis one and hypothesis two must be
accepted.
2. Hypothesis three was tested by use of a Pearson Product-Moment
Correlation to determine the relationship of personality variables to
achievement and attitude. Further analysis was provided by using a step-
wise multiple regression analysis to determine separate and collective
effects of personality variables on achievement and attitude. While
there appeared to be no significant relationship between personality
factors and achievement, there were several significant relationships
between personality factors and progressivism or traditionalism. How-
ever, since hypothesis three concerns personality factors as to whether
they facilitate or inhibit learning, it cannot be rejected.
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CHAPTER V
SUMMARY AND CONCLUSIONS
Summary
Research studies involving comparative methodology both on the pre-
college and college levels, suggest that while new teaching strategies
have little advantage over traditional procedures in terms of achieve-
ment, there is some evidence to indicate that they do produce other de-
sirable student outcomes. Such research on the college level has been
sparse until recent years and much additional research is needed, espec-
ially in view of the consensus that change in pre-college education must
be preceded by change in higher education, and in particular in the in-
stitutions of teacher training.
With these concerns in mind, in this college-level study an attempt
was made to determine the degree to which student involvement influences
the amount of knowledge gained, the degree to which student involvement
influences the student's attitude toward traditional and non-traditional
styles of education, and the degree to which personality factors facili-
tate or inhibit learning by alternative styles of education.
Appropriate instruments were administered to collect data. The
data from the Earth Science Curriculum Project Achievement Test and the
Kerlinger-Kaya Measure of Educational Attitudes (see Appendices IV and
V) were analyzed by utilizing the SPSS routine ANOVA (one-way analysis
of variance) . A statistically significant difference in the means
would
indicate that either active involvement or passive involvement
was a
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more effective teaching strategy for achievement. Data from the
Minnesota Multiphasic Personality Inventory (see Appendix VI) were ana-
lyzed by utilizing the SPSS Subprogram Pearson Correlation. The Pearson
Product-Moment Correlation provides an overview of the relationship be-
tween variables. Additional analysis was provided by use of the SPSS
Multiple Regression Analysis. This technique identifies the contribu-
tion made by each independent variable in explaining the variance in the
dependent variable.
Conclusions
Results of Analysis on ESCP Achievement Test . The interpretation
of the results from the analysis of gains in achievement scores would
seem to indicate no significant difference in knowledge gained by either
active student involvement or passive student involvement, as practiced
in this study. While the F ratio approaches significance, and suggests
a slight advantage to passive student involvement, it is not large
enough to reject the null hypothesis. It does indicate, however, that
further testing and investigation might be desirable.
Results of Analysis on the Attitude Measure . The evidence obtained
from the one-way analyses of variance on the change of scores in the
traditional and progressive dimensions of the Kerlinger-Kaya Measure of
Educational Attitudes reveals no significant change in attitude by either
actively involved students or passively involved students. This suggests
that neither active student involvement nor passive student involvement,
as practiced in this investigation, have any effect upon progressive or
traditional student attitudes.
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Results of Analysis on MMPI . Analysis of the relationship between
the personality factors of the MMPI and achievement by means of the
Pearson Product-Moment Correlation showed no significant correlation.
This suggests that these personality factors neither inhibit nor facili-
tate learning by active student involvement or passive student involve-
ment, as practiced in this study.
Analysis of the relationship between personality factors and atti-
tude does show a few significant relationships at the .01 or .05 levels.
Low Backpain, Caudality, and Dependency all show a significant correla-
tion with Progressivism for the control group. These are negative cor-
relations and indicate that students in the control group who score high
on these personality factors would score low on progressivism. This sug-
gests that these individuals, who are probably insecure, chronic com-
plainers, would not favor a progressive style of education. A signifi-
cant correlation also exists between Status and Traditionalism for the
Experimental Group, indicating that these students scoring high on
status would score low on traditionalism, since this is also a negative
correlation. Apparently, status-seeking students would not relate to a
traditional style of education. Variables LB (Low Backpain) and TH
(Tired Housewife) also show a relationship to traditionalism, though not
significant. Both are negative correlations and might suggest that the
insecure, complaining individual who scores high on TH or LB would score
low on traditionalism. Such an individual apparently would not favor
a
traditional style of education.
A significant correlation is shown between Prejudice and Progres-
sivism for the experimental group. This would indicate
that the student
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who scores high on Prejudice would also score high on Progressivisra.
Apparently the prejudiced student in this group would favor a progres-
sive style of education.
Results of the Regression Analysis
. The multiple regression tech-
nique used in this investigation revealed no significant relationship
between personality factors of the MMPI and the dependent variable
achievement
.
A regression analysis was also calculated to see if any of these
personality variables contributed significantly to explaining the vari-
ance in the dependent variables, traditionalism and progressivism.
Status is a significant predictor for traditionalism in the experimental
group. (Table XII). Ego Strength, Low Backpain, and Prejudice also
contribute. These variables can thus be used to explain some of the
variance in traditionalism in the experimental group. Low Backpain and
Tired Housewife are variables that appear to explain at least some of
the variance in Progressivism for the Control Group. The variable CN
(control) explains some of the variance in Traditionalism for the Con-
trol Group.
Many of the relationships that appear in the Correlation tables
also appear in the regression analyses and tend to support one another.
While these data relate personality variables to attitude, and do not
address the hypotheses, they do show some interesting relationships that
may have implications for further study and investigation.
Implications
Although the analysis of data produced no significant
results, this
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may be in part due to the following:
(1) extent of instructor involvement in the active learning situa-
tion. The active group received very little guidance, direc-
tion, and advice from the instructor. Active involvement of
students with greater interaction between students and instruc-
tor might produce different results.
(2) there may have been a Hawthorne effect. Almost any change,
extra attention, experimental manipulation, or even the absence
of manipulation but the knowledge that a study is being done,
is enough to cause subjects to change.
(3) student apathy. The students in the experimental group did not
appear to respond well to involvement, as practiced in this
study, and may not have been entirely representative of other
students who might elect a similar course.
(A) nature of the material studied. Certain topics may have been
taught more effectively by one method and other topics by
another method.
(5) the evaluation instruments. Other factors that were not meas-
ured may have influenced the study. No attempt was made to
determine them.
(6) it is conceivable that in this study, the teacher
in the course
may in fact have behaved differently and may not have covered
the same material or in the same manner with both groups.
He
may also have known items on the pre-and post test
that may
have influenced the teaching.
As Novak has pointed out, reception learning can
lead to substantial
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acquisition and retention of knowledge, but it can be extraordinarily
ineffective when not well done. Students who have largely had courses
in the past where the primary objective was acquisition of information,
and the lecture was an effective means for providing information, might
in fact resent a course where more demands were made on them. This might
especially be true if they did not understand why different procedures
were being used or if they were not sympathetic to the instructor's
goals
.
We assume certain kinds of methods are more effective for achieving
some goals and less effective for achieving other goals. We may well
have to choose a method that we know is less effective in helping stu-
dents learn information because we have goals other than achievement
that are important. Students may have to experience a new procedure a
number of times before it becomes accepted. They have been accustomed
to one method for a long time and they will not change attitudes easily.
Recommendations
The information gathered from this study should form the basis for
additional studies. The overall model for both the control group and
the experimental group might be further refined with quite different
classroom strategies - a specific instructional model for the passive
group and a specific instructional model for the active group. It is
also likely that some materials may have been more effectively taught
by
the active group, and some less effectively taught, suggesting
that it
might be of value to select specific units and compare learning
between
actively involved students and passively involved students,
in that unit
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only.
Investigations are needed to more carefully determine the character-
istics of students that show enthusiasm for increased involvement in the
learning process, and to determine what strategies students appear to
enjoy most. Certain of the personality factors investigated in this
study show definite relationship to attitude. These and other personal-
ity characteristics should be further investigated to determine their
full relationship not only to achievement and attitude, but also to
other desirable student outcomes.
In light of this research, the writer recommends the following:
1. Additional investigation is needed to determine if passive stu-
dent involvement does in fact result in greater gains in knowledge than
does active student involvement, and precisely under what conditions of
passive involvement and active involvement.
2. Studies should be undertaken to determine the relationship of
personality variables to attitude.
3. Investigations are needed to determine the relationship of still
other personality characteristics to achievement.
4. Research on improved data-gathering instruments is essential in
order to develop instruments with validity and reliability in indicating
effective classroom procedures.
5. Studies should be conducted to determine the characteristics
of
students that show enthusiasm for involvement in the learning
process.
6. Future investigations could be expanded to determine
those
factors that cause students to favor change in procedure.
7. Studies should be designed to determine the desired
character-
istics and skills of a model teacher for a given
strategy.
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Syllabus
Sept. 16
Sept. 23
Sept. 30
Oct . 7
Oct . 14
Oct. 21
APPENDIX I
for Perspective of the Earth September, 1977
- The Earth’s Place in Space
The Solar System
Sun
Planets
The Moon
The Earth
Orbits
- The Planet Earth
Shape and Size
Earth Motions
rotation
revolution
Latitude and Longitude
- The Earth’s Crust
Structure of the Earth
Atomic Structure and Bonding
Minerals
silicates
Rocks
igneous
sedimentary
metamorphic
- The Atmosphere
Composition
Thickness
Structure
Insolation
Heat balance
- Weather Elements
Air Temperature
Moisture and Water Vapor
Clouds and Precipitation
Pressure and Wind
- Winds, Weather and Storms
Planetary Winds
Air Masses and Fronts
Cyclones
Hurricanes
Thunderstorms and Tornadoes
Oct. 28 - Climates
Climate Controls
Temperature and Precipitation
Climate Classification
Nov. 4 - Erosional Forms and Processes
Static Agents
Weathering
Mass Wasting
Ground Water
Nov. 9 - Active Agents
Streams and Stream Erosion
Glaciers and Glaciation
Shore Processes
The Work of Wind
Nov. 18 - Plate Tectonics
Continental Drift
Rock Magnetism
Magnetic Reversals
Sea-floor Spreading
Dec. 2 - Volcanoes and Mountain Chains
Volcanoes
Crustal Uplift and Isostasy
Fold Mountains
Dec. 9 - Earthquakes and the Earth’s Interior
Seismicity of the Earth
Seismic Waves
Tsunami
Locating Earthquakes
Seismic Waves and the Earth's Interior
Origin and Prediction
Dec. 16 - The Oceans
The Nature of Seawater
Ocean Currents
Ocean Waves
Tides
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APPENDIX II
EDUCATIONAL ATTITUDES
The following questions deal with what you think and feel about a number
of important educational issues. The best answer is your own personal
opinion. Many different and opposing points of view are covered. You
may agree strongly with some of the statements, disagree just as strongly
with others, and perhaps be uncertain about others. Whether you agree or
disagree with a statement, you can be sure that others feel as you do.
Mark each statement in the appropriate column which most nearly repre-
sents your opinion. Be sure to mark every statement.
/
The goals of education should be dictated
by children’s interests and needs, as
well as by the larger demands of society.
No subject is more important than person-
alities of the pupils.
Schools of today are neglecting the three
R's.
The pupil-teacher relationship is the re-
lationship between a child needing direc-
tion, guidance, and control, and a teach-
er, who is an expert supplying direction,
guidance and control.
Teachers, like university professors,
should have academic freedom - freedom to
teach what they think is right and best.
The backbone of the school curriculum is
subject matter; activities are useful
mainly to facilitate the learning of the
subject
.
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7 . Teachers should encourage pupils to
study and criticize our own and other
economic systems and practices.
8. The traditional moral standards of our
culture should not just be accepted;
they should be examined and tested in
solving present problems of students.
9. Learning is experimental; the child
should be taught to test alternatives
before accepting them.
10. The curriculum consists of subject mat-
ter to be learned and skills to be ac-
quired.
11. The true view of education is to arrange
learning so that the child gradually
builds up a storehouse of knowledge that
he can use in the future.
12. One of the big difficulties with modern
schools is that discipline is often
sacrificed to the interests of the
children.
13. The curriculum should contain an orderly
arrangement of subjects that represent
the best of our cultural heritage.
14. Education and Educational institutions
must be sources of new social ideas;
education must be a social program
undergoing continuous reconstruction.
15. Right from the very first grade, teach-
ers must teach the child at his own
level and not at the level of the grade
he is in.
16. Discipline should be governed by long
ranged interests and well established
standards
.
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17 .
18 .
19 .
20 .
Children should be allowed more freedom
than they usually get in the execution
of learning activities.
Children need and should have more
supervision and discipline than they
usually get.
Learning is essentially a process of
increasing one’s store of information
about the various fields of knowledge.
In a democracy, teachers should help
students understand not only the mean-
ing of democracy, but also the meaning
of the ideologies of other political
systems
.
91
APPENDIX III
The 100 items selected from the Earth Science Curriculum Project
Achievement Test
1 . Which of the
origin?
(a)
(b)
(c)
(d)
following pairs is most useful in determining a rock's
color and shape
size and weight
density and hardness
composition and texture
2. Of what importance to the hydrologic cycle are the tiny particles of
dust found everywhere in the atmosphere?
(a) They aid in the processes of condensation and
precipitation
(b) They increase the amount of evaporation that takes
place
(c) They increase the amount of water the atmosphere can
hold
(d) They are the source of most of the dissolved salt in
the area
3. At a given instant, about what percentage of the earth is illuminated
by the sun?
(a) 23
(b) 50
(c) 67
(d) 100
4. Which of the following locations will have the greatest number of
daylight hours on July 1st?
(a) 23 degrees N latitude
(b) 70 degrees N latitude
(c) 23 degrees S latitude
(d) 60 degrees S latitude
5. What force causes a compass needle to point north?
(a) gravity
(b) magnetism
(c) electricity
(d) nuclear energy
6. Atoms that have gained or lost electrons are called
(a) compounds
(b) isotopes
(c) ions
(d) molecules
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7. What is the cause of the earth's seasons?
(a) its elliptical orbit and varying speed of revolution
(b) its greater distance from the sun during winter than
summer
(c) inclination of its axis of rotation to the plane of its
orbit
(d) variation in the amount of energy given off by the sun
8. The eight most abundant elements in the earth's crust make up about
what per cent of the crust?
(a) 25
(b) 50
(c) 75
(d) 99
9. The fact that a degree of latitude is longer at the poles than at
the equator proves that
(a) latitude lines are parallel
(b) meridians are not parallel
(c) the earth is not a perfect sphere
(d) the north star is not directly over the north pole
10. Although quartz is made up of SiO^ tetrahedrons, its chemical
formula, Si02 > can be explained by
(a) impurities in the mineral
(b) the sharing of oxygen atoms
(c) excess oxygen in the tetrahedrons
(d) different charges on the silicon atom
11. What characteristic of metamorphic rocks provides a clue that they
were formed deep within the earth's crust?
(a) The absence of elements commonly found on the earth's
surface
(b) They frequently include bits of material from the
earth's core
(c) The minerals are those that form under high temperature
and pressure
(d) They have marked bedding, a characteristic not developed
at a shallow depth
12. What would happen to the force of gravitational attraction between
two bodies if the distance between them were doubled?
(a) it would be 1/4 of its original value
(b) it would be 1/2 of its original value
(c) it would be two times its original value
(d) it would be four times its original value
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13. Which of the following mineral characteristics is NOT determined by
the way the atoms are arranged?
(a) shape
(b) color
(c) hardness
(d) the way it breaks
14. Which of the following is evidence that the earth’s crust has under-
gone great changes during its history?
(a) the constant pounding of ocean waves on the coastlines
(b) the occurrence of a large number of earthquakes each
year
(c) the continued flowing of vast amounts of river water
into the sea
(d) the presence of marine fossils in the rocks making up
high mountains
15.
If the sun were directly overhead at noon on June 15, what would the
latitude be?
(a) 23.5 degrees N
(b) 40 degrees N
(c) 23.5 degrees S
(d) 40 degrees S
16.
Which of the following processes gives off rather than uses energy?
(a) melting of ice
(b) heating of water
(c) freezing of water
(d) evaporation of water
17.
Water moves slowly through a clay stratum because
(a) capillarity is not operating
(b) the pores are not inter-connected
(c) the total pore space is very small
(d) the pore spaces are very small in size
18.
There is a greater concentration of water vapor in the atmosphere
in the summer than in the winter because in summer there is
(a) greater air density
(b) more frequent thunderstorms
(c) stronger flow of air from the ocean
(d) higher rate of evaportranspiration
19. Runoff and erosion would probably be greatest on a
land area that is
(a) sloping and contour plowed
(b) sloping and barren of vegetation
(c) gently sloping and covered with grass
(d) flat-lying and lightly covered with vegetation
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What is the immediate cause of the wind?
(a) coriolis effect
(b) pressure differences
(c) humidity differences
(d) rotation of the earth
Most of the dissolved materials in seawater are derived from the
(a) continents
(b) atmosphere
(c) sea floor
(d) remains of sea life
22. The ratio of the actual amount of water vapor in the air to the
amount it could hold at that temperature is called
(a) dew point
(b) vapor pressure
(c) relative humidity
(d) saturation vapor pressure
23. A swimmer or a ship will float higher in seawater than in fresh
water because the
(a) density of seawater is greater
(b) density of seawater is usually less
(c) amount of hydrogen in seawater is greater
(d) thermocline is nearer
24. A rock with a high percentage of open spaces has high
(a) porosity
(b) base flow
(c) capillarity
(d) permeability
25. Temperature generally decreases toward the poles because
(a) air movement is generally toward the equator
(b) cold polar air masses prevent surface heating of the
land
(c) cold surfaces do not absorb solar energy as readily as
warm
(d) less solar energy per unit area falls cn the earth’s
surface toward the poles
26. What is the principal cause of surface circulation in the oceans?
(a) wind action
(b) temperature
(c) coriolis effect
(d) density differences
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27 . Why is the temperature of surface seawater so much more variable
than that of deeper seawater?
(a) most energy is exchanged at the surface
(b) most energy is exchanged with the sea floor
(c) most water is exchanged at the surface
(d) the salinity of surface water is more variable
28. Why are some areas in northern Canada that receive less than 25 cm.
of precipitation classified as having "humid" climates while areas
in the southwestern United States that receive an equal amount of
precipitation are classified as "dry?"
(a) the vegetation of the Southwest is much different
(b) the yearly distribution of precipitation is different
(c) potential evapotranspiration is greater in the South-
western United States
(d) the 500 mm. isohyet falls north and east of the South-
western United States
29. What is the fundamental cause of the wind?
(a) the coriolis effect
(b) rotation of the earth
(c) pressure differences caused by varying humidity
(d) unequal heating of various parts of the earth
30.
What happens to most of the water which falls as rain?
(a) it recharges the soil-moisture deficit
(b) it becomes runoff and moves to the oceans
(c) it is stored in the soil as capillary water
(d) it is returned to the atmosphere through evapotranspi-
ration
31. What is the primary cause of deep vertical circulation in the oceans?
(a) wind action
(b) density differences
(c) the earth’s rotation
(d) the shape of the sea floor
32. Which of the following describes a part of the process in a simple
convection cell in the air?
(a) air heated at the base begins to expand, rise, and cool
(b) air heated at the base begins to rise and as it rises
it expands and warms
(c) air cooled at the base begins to rise and as it rises
it
expands and warms
(d) air cooled at the base begins to settle downward
and
condenses as it descends.
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33. What happens to the amount of moisture that air can hold as temper-
ature changes:
(a) decreases as temperature increases
(b) increases as temperature decreases
(c) increases as temperature increases
(d) moisture content does not vary
34. If the distance between crests of incoming waves is 200 m and the
time between each passing crest is 20 sec, how fast are these waves
traveling?
35. About
wave length
wave velocity
= period
(a) 0.1 m/sec.
(b) 5 m/sec.
(c) 10 m/sec.
(d) 4,000 m/sec.
what per cent of the earth's surface area is covered by ocean?
(a) 20
(b) 40
(c) 70
(d) 90
36. Which of the following has the greatest effect on rate of stream
erosion?
(a) slope
(b) elevation
(c) temperature
(d) water depth
37. Despite the fact that volcanoes and lava suggest that the earth's
interior is liquid, most scientists think it is solid. Their ideas
are based chiefly on the fact that
(a) the earth is not a perfect sphere
(b) volcanism occurs only in certain areas
(c) P waves travel through the entire interior
(d) shear waves travel through much of the interior
38.
What evidence is there that earthquakes and crustal movement are
associated?
(a) association of earthquake belts and mountain ranges
(b) association of earthquake belts and metamorphic rocks
(c) observation of bending and breaking rocks in the crust
(d) close association of earthquake belts and belts of
crustal activity
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39. The most remarkable feature of the ocean floor is:
(a) the Mid-Ocean Ridge
(b) the Pacific trenches
(c) the Volcano Surtsey
(d) Abyssal plains
40. What are the "mobile belts" of the earth's crust?
(a) areas of rapid erosion along the rivers
(b) zones of plastic flow in the centers of continents
(c) belts of pronounced earthquake and volcanic activity
in the crus“t
(d) belts of land gradually moving from south to north over
the surface of the earth
41. What is the basic cause for earth materials being moved to lower
elevations?
(a) water
(b) gravity
(c) erosion
(d) weathering
42. Which of the following is the best evidence of crustal movement?
(a) a lava flow
(b) a buried soil profile
(c) tilted sedimentary rocks
(d) sediments below sea level
43. The crust beneath the ocean basins is composed mostly of
(a) granitic rock
(b) basaltic rock
(c) sedimentary rock
(d) metamorphic rock
44. How many seismographic stations must record the arrival time of P
and S waves in order for an earthquake epicenter to be located?
(a) 1
(b) 2
(c) 3
(d) 4
45. What happens to most of the energy that is released in an
earth-
quake?
(a) it is used up in faulting the earth
(b) it is changed into heat which rises to the surface
(c) it travels away from the focus in the form of
waves
(d) it is used up in shaking the earth's surface near
the
epicenter
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46. Studies of which of the following give the most information about
the deep crust?
(a) heat flow, lava, drill cores
(b) fossils, magma composition, mineralogy
(c) gravity, drill cores, mineralogy, fossils
(d) seismic waves, gravity, heat flow, volcanism
47. Why is the surface of the land irregular despite active gradation
since the beginning of the earth?
(a) gradation is slow and inefficient
(b) parts of the crust have been uplifted
(c) gradation does not reduce elevation differences
(d) the deposition of sediment re-elevates the continents
48. What is basalt?
(a) A common igneous rock that cooled slowly and contains
much quarz
(b) A common roclc-forming mineral that is found in sedi-
mentary rock
(c) A common mineral that is found in highly metamorphosed
rocks
(d) A common fine-grained igneous rock that makes up a
major part of the oceanic crust
49. A primary cause of convection currents is the
(a) earth’s rotation
(b) occurrence of earthquakes
(c) breaking of chemical bonds
(d) difference in density of earth materials
50. Since the earth's mantle reacts as a solid to earthquake waves, how
can scientists seriously consider the idea that there are convec-
tion currents in the mantle?
(a) The seismic evidence removed the possibility of such
currents
(b) The seismic evidence is inconclusive and not generally
accepted
(c) The seismic evidence applies only to the mantle s short-
term behavior
(d) Convection currents are thought to have occurred only
in the past when the mantle was liquid
51. Which of the following supports the hypothesis that the
earth’s
outer core is fluid?
(a) it transmits radio waves
(b) it does not transmit shear waves
(c) it is the source of volcanic materials
(d) it transmits shear waves faster than compressional
waves
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52. What is the fundamental reason that a rock weathers faster when it
is crushed?
(a) loss in mass
(b) decreased volume
(c) decreased density
(d) greater surface area
53. What evidence has been obtained concerning the Mohorovicic dis-
continuity?
(a) photographs
(b) drillings and rock samples
(c) exposures in the Grand Canyon
(d) refraction of earthquake waves
54. The most effective way scientists have of determining what the
center of the earth is like is through the study of
(a) X-rays
(b) heat flow
(c) earthquake waves
(d) drill cores form the Moho project
55. Why does man seek to establish ABSOLUTE dates for geologic events?
(a) To predict the rise and fall of sea level
(b) To predict catastrophic geologic events of the future
(c) To determine the rates of natural processes
(d) To prove that the earth is five billion years old
56.
Landscape evolution is best described as occurring
(a) only on young landscapes
(b) only during periods of maximum rainfall
(c) only when climate changes or crustal movements occur
(d) constantly in response to natural agents and processes
57.
Geologic time is divided into "chapters" on the basis of
(a) erosional surfaces
(b) the fossil record
(c) the amount of rock deformation
(d) the thickness of sedimentary beds
Attempts to correlate rocks and fossils on different continents
support the hypothesis of:
(a) continental drift
(b) expanding earth
(c) origin of life
(d) discontinuities
59. The theory of continental drift was set forth by:
(a) Matthew Fontaine Maury
(b) Alfred Wegener
(c) Robert Dietz and John Holden
(d) Bruce Heezen
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60. Magnetic reversals in sea floor rock are observable by studying:
(a) the changing position of the poles
(b) the allignment of magnetic particles in the rocks
(c) by plotting the path of the continents
(d) by drilling into the earth's mantle
61. Sea Floor spreading occurs when:
(a) molten material is released at mid-ocean ridges
(b) deep ocean currents cause the bottom sediment to shift
(c) turbidity currents avalanche off the continental
shelves
(d) volcanic eruptions create diastrophic movements
62. Mid-ocean ridges exist because:
(a) there is greater seismic activity in the deep ocean
(b) ridges that form under continents cause them to split
and move equidistant
(c) continents tend to line up along planes of greatest
volcanic activity
(d) the thermal heat released from the ridge produces con-
vection currents in the water.
63. The supercontinent started to break-up approximately:
(a) 20 million years ago
(b) 2 billion years ago
(c) early 13 century
(d) 200 million years ago
64. In the future the continents will:
(a) continue to drift
(b) eventually maintain an equilibrium
(c) come together again
(d) disappear beneath the sea
65. Sediments collected in the Atlantic indicate that
(a) sediments are younger near the continental margins
than near the crest of the ridge
(b) sediments are younger near the crest of the ridge than
at the continental margins
(c) age of sediments vary from place to place
(d) none of the above
66. What is the age relationship of early man to the dinosaurs?
(a) early man appeared just after the dinosaurs died out
(b) early man and the dinosaurs lived at the same time but
in different places
(c) the dinosaurs became extinct at least one billion years
before man appeared
(d) the dinosaurs became extinct millions of years before
the first man evolved
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67. Evidence obtained through study of sedimentary rocks provides in-formation concerning the
(a) absolute age of the earth
(b) environment at the time of deposition
(c) direction of forces causing metamorphism
(d) composition of the earth’s original crust
68. In rocks containing fossils which of the following would probably
be the oldest?
(a) birds
(b) trilobites
(c) horse teeth
(d) dinosaur bones
69. One particularly important indicator of ancient climates is the
(a) radioactivity of the deposits
(b) thickness of sedimentary layers
(c) folding of the sedimentary layers
(d) type and distribution of fossils
70. What was the original source of the energy stored in coal and oil?
(a) the sun
(b) prehistoric animals
(c) compression due to burial
(d) increased temperature due to burial
71. On what basis do scientists conclude that fossil corals required a
warm, shallow-water environment?
(a) radiocarbon temperature determinations
(b) the geographic distribution of fossil corals
(c) most modern corals live in this type of environment
(d) the composition of the rocks in which fossil corals
are formed
72. What fundamental assumption is made by geologists when they inter-
pret the geologic record found in the rocks?
(a) the temperature of the earth was much higher when the
earth was first formed
(b) the composition of the atmosphere and oceans has not
changed significantly with time
(c) chemical and physical processes took place during
geologic history that do not take place today
(d) features found in rocks were produced by the same
processes which are producing those features today
73. Which of the following statements BEST describes landscape evolu-
tion?
(a) it occurs during Ice Ages only
(b) it occurs only on young landscapes
(c) it occurs whenever climate changes or crustal movements
occur
(d) it is constantly occurring in response to natural processes
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74. Which of the following is evidence of multiple glaciations?
(a) ancient forests covered by glacial till
(b) river valleys buried deeply in glacial till
(c) striations on bedrock buried by glacial till
(d) glacial till overlying soils developed on glacial till
75. The Cenozic Era is to mammals as the Mesozic Era is to
(a) horses
(b) elephants
(c) dinosaurs
(d) trilobites
76. The texture of an igneous rock gives information regarding the
(a) rate of which the rock cooled
(b) chemical composition of the rock
(c) origin of the material from which the rock formed
(d) number of times the rock has been through the rock cycle
77. What bearing does the fossil record have on Darwin’s theory of
evolution?
(a) it shows that the theory has serious defects
(b) it provides conclusive proof that the theory is correct
(c) it provides supporting evidence for the theory
(d) it neither supports nor conflicts with the theory
78. A mass of fragmented rock will weather faster than a solid mass of
the same weight and chemical composition because
(a) surface area is increased
(b) the volume of the material is increased
(c) molecular structure is altered by crushing
(d) the inner structure of the material is exposed
79. What fundamental assumption is made when the record found in the
rocks is interpreted?
(a) the composition of the atmosphere and oceans has not
changed significantly
(b) the temperature of the earth was much higher when the
earth was first formed
(c) some chemical and physical processes that occurred in
the past do not take place today
(d) rock features were produced by the same processes that
are producing those features today
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80. In the study of ancient climates, what basic assumption is made re-
garding the use of fossil evidence?
(a) ancient organisms had much wider environmental toler-
ances than modern species
(b) specialization has gradually led to greater tolerances
in modern forms of life
(c) fossil forms lived in environments similar to those
occupied by their modern counterparts
(d) the amount of 14 C present in fossils is dependent on
temperature as well as time
81. Why do scientists think that the climate of North America was much
warmer during the Mesozoic than it is today?
(a) widespread coal deposits were formed at that time
(b) glacial activity is known to have been very slight
(c) the sun is known to have been hotter during the Mesozoic
(d) reptiles of that time are assumed to have lived only in
relatively warm climates
82. What was Hutton's major contribution to earth science?
(a) the dipolarity of water
(b) the discovery of oxygen
(c) the idea of uniformitarianism
(d) the universal law of gravitation
83. What is the Milky Way?
(a) a cloud of hot gas surrounding the earth
(b) a cluster of stars that is one of many in our galaxy
(c) an immense rotating system of many billions of stars
(d) a cloud of hot interstellar gas that is the birthplace
of new stars
84. What evidence is there that the universe is expanding?
(a) red shift in spectral lines
(b) discovery of additional galaxies
(c) the sun and planets are moving faster
(d) chemical elements are reappearing at the same rate as
others are being disintegrated
85. The moon has little or no atmosphere because
(a) plants never existed on the moon
(b) its gravitational field is too weak to hold an atmos-
phere
(c) the gravity field of the earth attracted the gasses
from the moon
(d) high temperatures from solar radiation caused the gasses
to escape
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86. The reason the oceans contain very little silicon or aluminum,
whereas the crust contains large amounts of these elements, is
that silicon and aluminum are
(a) more abundant in river water than in seawater
(b) not transported to the sea in large amounts
(c) decomposed by chemical weathering on the land
(d) not as soluble in water as the other abundant elements
87 . The light year is a unit of
(a) time
(b) velocity
(c) distance
(d) acceleration
88. What is believed to have been the source of the original waters on
the earth?
(a) meltwater from glaciers
(b) by-products of photosynthesis
(c) precipitation from the atmosphere
(d) water vapor from hot springs and volcanoes
89. Which of the following best explains why planets farther from the
sun have longer periods of revolution than those planets nearer the
sun?
(a) lower orbital velocity
(b) greater circumference of orbital path
(c) combination of low orbital velocity and long orbital
path
(d) period of revolution is proportional to the square of a
planet’s distance from the sun.
90. For an eclipse of the moon, the moon would have to be near point
(a) W
(b) X
(c) Y
(d) Z (diagram necessary)
91. What per cent of the mass of the solar system is contained in all
the planets together?
(a) less than 1
(b) about 10
(c) about 50
(d) more than 90
92. What factor determines the potential evaportranspiration of any area?
(a) soil porosity
(b) annual precipitation
(c) availability of water
(d) availability of energy
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93. In the concentric—shell" model of the earth, what happens to the
shell density from the earth's core outward?
(a) it increases
(b) it decreases
(c) it remains the same
(d) it decreases to a point and then increases
94. The conclusion that large areas of the present continents have been
covered by the sea during long periods of geologic time is best
supported by evidence found in
(a) the fossil record
(b) radioactive dating
(c) study of coastline features
(d) relative uplift of modern coastal areas
95. Which earth process would be increased if there were a slight in-
crease in solar energy received by the earth?
(a) erosion
(b) infiltration
(c) evapotranspiration
(d) mountain building
96. The two factors most responsible for the general shape of the earth
are mass and
(a) density
(b) rotation
(c) revolution
(d) dissolving
97. Which of the following is the LEAST likely to destroy the identity
of the minerals in a rock?
(a) melting
(b) crushing
(c) weathering
(d) dissolving
98. What generally happens to the flow of ice when a glacier begins
to
recede?
(a) the ice stops moving
(b) the ice moves sideways
(c) the ice continues to move forward
(d) the ice reverses its direction of movement
99. Which location would probably have the greatest
annual rainfall and
which location would probably have the least annual
rainfall.
(a) A-greatest and C-least
(b) B-greatest and A-least
(c) C-greatest and D-least
(d) D-greatest and B-least (diagram
needed)
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100. The refraction of waves as they pass from one material to another is
caused by a change in
(a) velocity
(b) thickness
(c) transparence
(d) reflectivity
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APPENDIX IV
SCORES ON THE
EARTH SCIENCE CURRICULUM PROJECT
ACHIEVEMENT TEST
Experimental Group Control Group
Pre-test Post test Difference Pre-test Post test Difference
60 74 14 47 63 16
40 52 12 24 59 35
50 68 18 49 59 10
41 47 6 31 70 39
29 39 10 43 54 11
44 72 28 56 67 11
36 57 21 53 67 14
48 57 9 49 71 22
51 68 17 75 84 9
48 53 55 43 69 26
52 63 11 52 73 21
56 59 3 63 75 12
35 43 8 55 75 20
42 51 9 62 76 14
45 57 12 26 39 13
50 65 15 50 75 25
42 57 15 32 53 21
34 57 23 47 66 19
54 75 21 55 85 30
38 59 21 43 56 13
48 65 17 55 62 7
40 53 13 42 60 18
38 49 11 45 68
23
57 78 21 56 68
12
44 43 -1 36 57
21
47
44
35
58
33
60
45
46
60
80
77
73
51
68
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60
13
36
42
15
18
8
-13
14
38
54
39
56
37
36
47
57
50
46
41
58
49
58
61
69
62
55
53
67
67
68
67
67
4
22
13
25
19
6
10
17
22
26
9
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appendix V
SCORES ON THE
KERLINGER - KAYA MEASURE OF
EDUCATIONAL ATTITUDES
Experimental Group Control CrnunPre-•test Post test Difference Pre- test Post test Difference
*
// * // * // * # * // * //
42
41
37
35
33
39
34
36
-8
-2
-3
1
47
40
29
32
40
41
31
27
-7
1
2
35 34 38 36 3 2 38 30 36 29 -2 -145 31 32 35 -13 4 46 34 41 42 -5 836 35 47 30 11 -5 34 32 37 28 3 -444 25 42 31 -2 6 37 37 39 37 2 034 39 35 39 1 0 38 27 44 27 6 046 36 46 37 0 1 44 34 35 37 -9 335 36 36 34 1 -2 45 35 45 35 0 0
35 33 40 23 5 -10 40 24 37 32 -3 841 42 33 41 -8 -1 37 37 34 37 -3 0
46 25 43 27 -3 2 45 27 49 29 4 2
32 33 34 43 2 10 44 45 43 42 -1 -3
43 26 37 31 -6 5 39 33 30 36 -9 3
45 36 43 38 -2 2 25 41 27 41 2 0
35 31 40 37 5 6 31 32 32 35 1 3
37 35 41 29 4 -6 38 40 39 36 1 -4
42 32 39 35 -3 3 37 35 38 28 1 -7
35 33 37 31 2 -2 36 36 40 38 4 2
40 31 38 27 -2 -4 37 28 32 29 -5 1
43 34 40 33 -3 -1 41 35 44 31 3 -4
35 40 39 40 4 0 43 31 41 32 -2 1
39 37 40 41 1 4 45 42 32 37 -13 -5
39 35 41 41 2 6 38 30 39 29 1 -1
38 39 40 30 2 -9 42 33 45 35 3 2
42 30 44 24 2 -6 33 37 35 36 2 -1
43 34 44 36 1 2 42 28 38 31 -6 3
44 39 44 39 0 0 46 29 44 28 -2 -1
46 23 43 30 -3 7 38 35 34 33 -4 -2
35 35 37 37 2 2 36 34 40 41 4 7
40 30 46 26 6 -4 41 24 38 30 -3 6
39 27 40 34 1 7 39 38 43 36 4 -2
40 30 44 25 4 -5 42 28 39 41 -3 13
40 22 49 22 9 0
43 38 39 42 -4 4
33 27 36 28 3 1
37 30 40 32 3 2
*Progressivism //Traditionalism
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